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54: Title of the Invention: COLOR EL PANEL 



57: [Abstract] 

25 [Purpose] To provide a color EL panel having long-term reliability by preventing 
penetration of moisture. 

[Solving Means] A convex portion 41 with a frame shape is formed over a substrate 
35 of a thin film EL element 3 1 by using, for example, fritted glass. Over the substrate 
35, a lower electrode 36 is formed to have a stripe shape and a lower insulating layer 37, 
30 a light emitting layer 38, and an upper insulating layer 39 are formed over the lower 
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electrode 36. An upper electrode 40 is formed to have a stripe shape so as to be 
orthogonal to the lower electrode 36. A color filter 32 and spacers 33 are formed over 
a light-transmitting substrate 34. The light transmitting substrate 34 and the substrate 
35 are attached to each other through an adhesion layer 44 such as epoxy resin provided 
5 over the convex portion 41 such that the color filter 32 faces the thin film EL element 3 1 . 
Thereafter, silicon oil is injected between the substrates and sealed. Thus, a color EL 
panel 30 is completed. 
[Scope of Claims] 

[Claim 1] A color EL panel comprising: a thin film EL element in which a lower 
10 electrode, an EL light emitting layer, and an upper electrode are formed over a substrate 
having an electronic insulating property and a light-transmitting substrate over which a 
color filter facing the upper electrode is provided, wherein EL light from the upper 
electrode of the thin film EL element is transmitted from the light-transmitting substrate 
through the color filter, wherein a convex portion is formed over at least one of the 
15 substrate and the light-transmitting substrate, and wherein the counter substrate is 
attached over the convex portion through an adhesion layer. 

[Claim 2] A color EL panel according to claim 1, wherein the convex portion is 
formed to have a frame shape. 

[Claim 3] A color EL panel according to claim 1 or 2, wherein the convex portion 
20 and one of the substrates are integrated together by etching a base material. 

[Claim 4] A color EL panel according to claim 1 or 2, wherein the convex portion is 
formed by using fritted glass. 

[Claim 5] A color EL panel according to any one of claim 1 through claim 4, wherein 
the thickness of the adhesion layer is selected from the range of 2 um or more and 10 
25 um or less. 

[Claim 6] A color EL panel according to any one of claim 1 through claim 5, 
wherein the height of the convex portion is selected from the range of 10 um or more 
and 50 um or less. 

[Claim 7] A color EL panel according to any one of claim 1 through claim 6, wherein 
30 the thin film EL element has at least one or more insulating layers and one or more EL 
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light emitting layers. 

[Claim 8] A color EL panel according to any one of claim 1 through claim 7, wherein 
the EL element is an organic EL element. 

[Claim 9] A color EL panel according to claim 2, wherein an extraction electrode is 
5 formed from an inner side to an outer side of the convex portion having the frame shape 
and an inner end portion of the extraction electrode is connected to the upper and lower 
electrodes, wherein the extraction electrode is formed by a mask evaporation method. 
[Detailed Description of the Invention] 
[0001] 

10 [Technical Field to which the Invention pertains] The present invention relates to a 
color EL panel performing multicolor display by combining a thin film EL element 
which emits electroluminescence light by application of an alternating-current voltage 
and a color filter. 
[0002] 

15 [Related Art] As compared with a liquid crystal display device, an EL panel is a 
self-emitting type display device with high contrast and excellent display recognition 
and entire of the panel can be formed by solid-state components. Since such an EL 
panel includes various characteristics which cannot obtained by a liquid crystal display 
device, and therefore, it has been extensively researched. Researches in relation to 

20 colorization have been done. 

[0003] As a technique for realizing a color EL panel, Japanese patent publication no. 
hei 3-77640 discloses a technique of forming light emitting layers showing three 
primary colors of red, green, and blue (hereinafter, referred to as R, G, and B) in parallel. 
In order to employ this technique, high-luminance light emitting layers emitting 

25 respective light emitting colors of R, G, and B are required. However, since materials 
providing sufficient luminance for forming a display have never been found, the 
technique has never been put into practical use completely. 

[0004] As the other method, there is a technique of obtaining white light emission 
including the three primary colors from a light emitting layer by using color filters of 
30 respective R, G, and B and dispersing light. 



3/22 



English Translation of JP 11-329717 



[0005] Japanese patent application no. sho 64-40887 discloses a technique of 
forming color filters directly on a top surface of an upper electrode. Since a thin film 
EL element is formed by stacking multiple thin films by sputtering, defects of pinholes 
and the like are caused in, for example, an insulating layer when forming the thin films. 
5 Therefore, when applying a high voltage to a thin film EL element for driving, 
insulation breakdown is caused to generate micro discharge. By the micro discharge, 
heat and spark are generated and problems of change in properties, breakdown, and the 
like due to heat of color filters formed using an organic substance over an upper 
electrode are generated. 

10 [0006] A color EL panel disclosed in Japanese patent application no. sho 64-40888 
has a structure in which a thin film EL element having a structure of obtaining EL light 
from the upper electrode side and a light-transmitting substrate over which color filters 
for obtaining multicolor light emission by dispersing EL light are formed are provided 
to face each other and a space is provided between the upper electrode and the color 

15 filters. 

[0007] FIG 8 is a cross sectional view showing such a color EL panel 1 . The color 
EL panel 1 has a thin film EL element 28 and a light-transmitting substrate 10. The 
thin film EL element 28 includes a structure in which a lower electrode 4 made from 
ITO (indium tin oxide) or metal, a lower insulating layer 5, an EL light emitting layer 6, 

20 an upper insulating layer 7, and an upper electrode 8 having a light transmitting 
property are sequentially provided over a substrate 3 having an electronic insulating 
property. The upper electrode 8 and the lower electrode 4 respectively include a 
plurality of stripes and are provided to orthogonal to one another. Upon application of 
an alternating-current voltage between the upper electrode 8 and the lower electrode 4, 

25 the light emitting layer 6 at intersections of the upper electrode 8 and the lower 
electrode 4 emit light so that displaying of images can be possible. In order to improve 
crystallinity, after forming the light emitting layer 6 or the upper insulating layer 7, the 
light emitting layer 6 is subjected to annealing treatment (heat treatment) in vacuum or 
under an inert gas. 

30 [0008] In the color EL panel 1, the substrate 3 having the thin film EL element 2 and 
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the light-transmitting substrate 10 having a color filter 9 having the three primary colors 
of R, G, and B for dispersing EL light to obtain multicolor light emission are placed to 
face each other and attached to each other with a sealing portion 1 1 such as epoxy resin, 
and the gap between the substrate 3 and the light-transmitting substrate 10 is filled with 
5 silicon oil and sealed such that moisture is not penetrated into the EL element. Many 
color EL panels like the color EL panel 1 including the above-described thin film EL 
element 28 having a double insulating structure have been researched and developed 
currently. 

[0009] Since the substrate 1 and the fight-transmitting substrate 10 are attached to 
10 each other through the sealing portion 1 1 while providing a gap with a predetermined 
distance or more between the upper electrode 8 and the color filter 9, adversely effects 
of spark, heat, and the like caused by insulation breakdown to the color filter can be 
prevented to some extent. 

[0010] Since a certain distance or more is required in the gap between the upper 
15 electrode 8 of the thin film EL element 28 and the color filter 9 provided over the 
light-transmitting substrate 10, the thickness of the sealing portion 11 is several times 
higher than the thickness of a sealing portion employed in a monochromatic EL panel 
which is about 2 to 10 (am. Therefore, the intrusion amount of moisture which causes 
deterioration in lifetime of the EL panel is increased and a problem of deterioration in a 
20 lifetime characteristic which is one of the characteristics of color EL panels is caused. 
[0011] In order to solve the problem, a method of reducing the thickness of the 
sealing portion by interposing a glass frame spacer in the sealing portion is disclosed in 
Japanese patent application no. hei 8-16227. 

[0012] FIG 9 is a cross sectional view showing an EL panel 15 having a glass spacer 
25 20. The EL panel 15 is formed such that a light-transmitting substrate 18 is attached to 
a substrate 16 over which an EL element 17 is provided while interposing a sealing 
portion 19 therebetween and silicon oil 23 is filled between the substrate 16 and the 
light-transmitting substrate 18. Since a glass frame spacer 20 with a good 
moisture-proof property is interposed between adhesion layers 20 and 21 made from 
30 epoxy resin in the sealing portion 19, the thickness of the adhesion layers can be 
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reduced substantially. 
[0013] 

[Problems to be Solved by the Invention] Although each thickness of the adhesion 
layers of the sealing portion 19 is reduced in the above-described EL panel 15, the 
5 adhesion layers 21 and 22 are required and the number of the adhesion layer is 
increased. Since moisture in particular penetrates through an interface between the 
adhesion layers 21 and 22 and the substrates 17 and 18 or the glass frame spacer 20, 
even when each thickness of the adhesion layers 21 and 22 is reduced, there is also a 
problem in that a drastic improvement effect cannot be obtained since the two adhesion 
10 layers 21 and 22 are required. 

[0014] It is an object of the present invention to provide a color EL panel having 

long-time reliability by reducing intrusion of moisture. 

[0015] 

[Means for Solving the Problems] One feature of the present invention is that a color 
15 EL panel includes a thin film EL element in which a lower electrode, an EL light 
emitting layer, and an upper electrode are formed over a substrate having an electrical 
insulating property and a light-transmitting substrate over which a color filter facing the 
upper electrode is provided, EL light from the upper electrode of the thin film EL 
element is transmitted from the light-transmitting substrate through the color filter, a 
20 convex portion is formed over at least one of the substrate and the light-transmitting 
substrate, and the counter substrate is adhered over the convex portion with an adhesion 
layer. 

[001 6] According to the present invention, by applying an alternating-current voltage 
between the upper electrode and the lower electrode, the light emitting layer in an 

25 intersection of the upper electrode and the lower electrode emits EL light and the EL 
light is transmitted from the light-transmitting substrate through the color filter to 
perform color display. Since a gap is provided such that a dispersing substance 
generated in accordance with insulation breakdown of the thin film EL element does not 
reach the color filter, the substrate and the Ught-transmitting substrate are assembled by 

30 attaching the counter substrate over the convex portion formed over the other substrate 
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through an adhesion layer. Since the substrate and the light-transmitting substrate are 
attached to each other while interposing the convex portion and the adhesion layer 
therebetween in such a manner, the thickness of the adhesion layer can be reduced while 
keeping the gap between the substrates. This makes it possible to reduce moisture 
5 intruding through the adhesion layer and prevent deterioration in lifetime of the color 
EL panel. In addition, sine the convex portion is provided over the substrate, only one 
adhesion layer is required unlike the above-mentioned EL panel in which the substrates 
are attached to each other through a glass frame spacer, intrusion of moisture caused by 
increasing the number of adhesion layer can be prevented. 

10 [0017] Further, another feature of the prevent invention is that the convex portion is 
formed to have a frame shape. According to the present invention, by forming the 
convex portion having a frame shape, a gap between the light-transmitting substrate and 
the other substrate can be kept almost uniform while the adhesion layer can be formed 
to have a uniform thickness. 

15 [0018] Another feature of the present invention is that by etching a base material, 
one of the substrates and the convex portion can be formed together. 
[0019] According to the present invention, by etching a region of the base material 
other than a portion in which the convex portion is formed, the convex portion and the 
substrate can be integrated together. Since the convex portion is not separately 

20 attached to the substrate, moisture does not intrude through the attached portion, and 
therefore, deterioration in lifetime due to intrusion of moisture can be prevented. 
[0020] Another feature of the present invention is that the convex portion is formed 
by using fritted glass. 

[0021] According to the present invention, frit (glassy powder) is provided in a 
25 region of the substrate in which the convex portion will be formed and baked to form 
the convex portion made from the fritted glass over the substrate. Since the convex 
portion is formed over the substrate without using an adhesive agent, intrusion of 
moisture between the convex portion and the substrate can be surely prevented. In 
addition, since the convex portion is formed by using a glass material having a good 
30 moisture-proof property, intrusion of moisture can be efficiently prevented. 
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[0022] Another feature of the present invention is that the thickness of the adhesion 
layer is selected from the range of 2 um or more and 10 um or less. 
[0023] According to the present invention, since the thickness of the adhesion layer 
is selected from the range of 2 (am or more and 10 um or less, the intrusion of moisture 
5 from the adhesion layer can be prevented as much as possible. When the thickness of 
the adhesion layer is not less than 10 um or more, the lifetime of the panel is 
deteriorated by intrusion of moisture. When the thickness of the adhesion layer is not 
more than 2 um, the substrates are attached to each other only by the adhesion layer 
substantially, a resistance property with respect to distortion such as heat stress is 
10 deteriorated, and an adhesion property is also deteriorated such that separation is easily 
generated. Therefore, it is difficult to surely seal the gap between the convex portion 
and the substrate and attach them. 

[0024] Another feature of the present invention is that the height of the convex 
portion is selected from the range of 10 um or more and 50 um or less. 

15 [0025] According to the present invention, since the height of the convex portion is 
selected from the range of 10 um or more and 50 um or less, spark, heat, and the like 
caused by insulation breakdown do not adversely affect the color filter and it is possible 
to perform color display clearly. When the height of the convex portion is not less 
than 50 um, the gap between the upper electrode and the color filter is increased, which 

20 results in generation of a color deviation phenomenon. Therefore, color display cannot 
be performed clearly. When the height of the convex portion is not more than 10 jam, 
the gap between the upper electrode and the color filter is narrowed, and therefore, 
insulation breakdown and the like adversely affect the color filter. 
[0026] Another feature of the present invention is that the thin film EL element has 

25 at least one or more insulating layers and at least one or more EL light emitting layers. 
[0027] According to the present invention, since the EL element has at least one or 
more insulating layers and at least one or more EL light emitting layers, white light 
including the three primary colors of R, G, and B can be obtained by combining a 
plurality of light emitting layers. 

30 [0028] Another feature of the present invention is that the EL element is an organic 
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EL element. According to the present invention, since the thin film EL element is an 
organic EL element, it is possible to reduce operating voltage and realize wide-range 
emission colors in terms of a variety of organic materials. 

[0029] Another feature of the present invention is that an extraction electrode formed 
5 from the inside to outside of the convex portion and having an inner end portion 
connected to an upper and lower electrodes is formed by a mask evaporation method. 
[0030] According to the present invention, since the extraction electrode is formed 
by the mask evaporation method using an evaporation mask, it is possible to prevent 
generation of unevenness in thickness of the resist pattern due to uneven application of 
10 resist which is generated in a case where patterning is performed over the convex 
portion in the normal photo process and following disconnections and short-circuitings 
of an electrode pattern. Therefore, production yield of the EL panel can be drastically 
improved. 
[0031] 

15 [Embodiment Mode of the Invention] FIG. 1 is a cross sectional view of a color EL 
panel 30 of the first embodiment mode of the present invention. FIG 2 is a plane view 
of a thin film EL element 3 1 of the color EL panel 30. The color EL panel 30 includes 
the thin film EL element 3 1 and a light-transmitting substrate 34 over which a color 
filter 32 and a spacer 33 are formed. The thin film EL element 31 is formed by 

20 providing over a substrate 35 having an electrical insulating property, a lower electrode 
36, a lower insulating layer 37, an EL light emitting layer 38, an upper insulating layer 
39, and an upper electrode 40 having a light-transmitting property in this order. The 
lower electrode 36 has a plurality of stripes which are parallel to one another and the 
upper electrode 40 also has a plurality of stripes as well as the lower electrode. The 

25 stripes of the lower electrode 36 and the stripes of the upper electrode 40 are 
approximately arranged to orthogonal to one another. 

[0032] The substrate 35 is formed by using for example glass such as #OA-2 
manufactured by Nippon Electric Glass Co., Ltd. or heat-resistant ceramics. A convex 
portion 41 having a square frame shape is formed in a peripheral portion over a surface 
30 of the substrate. The convex portion 41 is formed as follows. First, paste formed by 
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kneading frit (glassy power) such as #LS-1301 manufactured by Nippon Electric Glass 
Co., Ltd. added with vehicle is printed with a frame shape by screen printing over one 
surface of the substrate 35 and baked temporarily for about 15 minutes at 320 to 380°C 
in air. Then, baking for 10 minutes is performed under a nitrogen atmosphere at 
5 450°C. 

[0033] As the shape of the convex portion 41, for example the width Wl is 5 mm 
and the height HI is selected from the range of 10 um or more and 50 um or less. In 
this embodiment mode, the height is set to 20 um. 

[0034] After forming the convex portion 41 over the substrate 35, a film of 
10 high-melting-point metal such as Ta, Mo, and W or ITO is formed with a thickness of 
100 to 400 nm over the substrate 35 by a thin film forming method such as a sputtering 
method, an electron beam evaporation method, and a spray method and the film is 
subjected to a photo-etching step to form the lower electrode 36 having a stripe shape. 
The lower insulating layer 37 made from Si0 2 , SiN, Ta 2 0 5 , SrTi0 3 , or the like is formed 
15 with a thickness of 200 to 500 nm by a sputtering method or the like over an almost 
entire surface of the substrate 35 to cover the lower electrode 36. 
[0035] As the EL light emitting layer 38, while maintaining the substrate temperature 
at 450 to 650°C and using an SrS:CeN pellet formed by baking SrS added with 0.05 to 
0.3 wt% of CeN as an evaporation source, a film with a thickness of 800 to 1500 nm is 
20 formed over the lower insulating layer 37 by an electron beam evaporation method. 
Further, while mamtaining the substrate temperature at 200 to 300°C and using ZnS:Mn 
pellet in which 0.2 to 0.6 wt% of Mn is added to ZnS as an evaporation source, a film 
with a thickness of 200 to 500 nm is stacked thereon by an electron beam evaporation 
method. 

25 [0036] The upper insulating layer 39 is formed over the EL light emitting layer 38 in 
the same manner as the lower insulating layer 37. In order to improve crystallinity of 
the evaporated EL light emitting layer 38, after forming the upper insulating layer 39, 
heat treatment is carried out for 1 to 2 hours in vacuum while maintaining 600 to 650°C. 
[0037] The upper electrode 40 is formed as follows. A transparent electrode such 

30 as ITO, ZnO:Al, and Ga is formed with a thickness of 100 to 500 nm over the upper 
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insulating layer 39 by a thin film forming method and the upper electrode 40 is formed 
to have a plurality of stripes in the direction orthogonal to the stripes of the lower 
electrode 36 by the photo-etching step. The thin film EL element 31 is completed 
through the above process. 
5 [0038] By applying an alternating-current voltage between the lower electrode 36 
and the upper electrode 40 of the thin film EL element 31, the EL light emitting layer 38 
in an intersection of the lower electrode 36 and the upper electrode 40 emits light. In 
the EL light emitting layer 38 in which SrS:Ce and ZnS:Mn are stacked as described 
above, since the SrS:Ce emits blue-green light whereas ZnS:Mn emits yellow-orange 

10 light, the light emitting layer can emit white light. The intersection region of the lower 
electrode 36 and the upper electrode 40 corresponds to a picture element region. 
[0039] The color filter 32 arranged to face the thin film EL element 31 includes for 
example a red filter Rl of #CR-7001 manufactured by Fuji Hunt Electronics 
Technology, a green filter Gl of #CG-7001 manufactured by Fuji Hunt Electronics 

15 Technology, and a blue filter Bl of #CB-7001 manufactured by Fuji Hunt Electronics 
Technology. The respective filters Rl, Gl, and Bl are formed in this order to have a 
plurality of stripes which are parallel to one another over the light-transmitting substrate 
34 made from glass or the like by a photolithography method. One stripe of the filter 
32 is provided to correspond to one stripe of the upper electrode 40. 

20 [0040] The thin film EL element 31 and the light-transmitting substrate 34 over 
which the color filter 32 is formed are arranged to face each other while interposing the 
spacer 33 therebetween. At this time, one stripe of the filter 32 is arranged to face one 
stripe of the upper electrode 40. The spacer 33 is formed by using a material in which 
black dye is contained in photo-curable resin. By employing such the spacer 33, light 

25 leaking of the respective filters Rl, Gl, and Bl included in the color filter 32 can be 
prevented so that the contrast is improved. 

[0041] As the spacer 33, the material in which the black dye is contained in the 
photo-curable resin is formed over the color filter 32 with a thickness of 10 urn by a 
spin-coating method and it is subjected to photo process to have a stripe shape having a 
30 width of 30 um. 
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[0042] Over the light-transmitting substrate 34 over which the color filter 32 is 
provided, a concave portion 42 filled with a hygroscopic material 43 is formed to 
capture moisture intruding from an exterior portion and prevent generation of separation 
caused by moisture absorption of the EL element. The concave portion 42 has 3 to 10 
5 mm in width W2 and 0.3 to 1 mm in depth Tl and is formed to have a square frame 
shape. 

[0043] Thereafter, the thin film EL element 3 1 and the light-transmitting substrate 34 
having the color filter 32 are attached to each other such that the color filter 32 faces the 
color EL panel 31 so as to assemble the color EL panel 30. At this time, they are 

10 attached to each other while interposing the adhesion layer 44 such as epoxy resin to 
which a small amount of a gap material such as a glass rod is mixed between an upper 
end portion of the convex portion 41 and the light-transmitting substrate 34. Then, 
silicon oil is injected between the substrates, i.e., in a space between the upper electrode 
39 and the color filter 32 and a peripheral space between the convex portion 41 and the 

15 light emitting layer 38 to seal the spaces to carry out oil sealing. Silica gel is mixed in 
the silicon oil as a hygroscopic material. 

[0044] A gap H2 between the color filter 32 and the upper electrode 40 significantly 
affects the viewing angle dependence property of the panel and wide viewing angles of 
160° from side to side and up and down is secured by controlling the gap to be about 

20 one-half or less of the width W3 between the electrodes. In the high-definition color 
EL panel, the width W3 between the electrodes is usually set to 50 urn or less and it is 
desirable that the width of the gap H2 be set to 30 um or less with the exception of a 
case of a special large panel. Further, in order to prevent an adverse influence of 
insulation breakdown of the upper electrode 40 sufficiently, the gap H2 is required to be 

25 5 um or more. Therefore, the gap H2 is preferably selected from the range of 10 um 
or more and 20 um or less. 

[0045] FIG 3 is a graph showing simulation results of the relationship between the 
thickness t of the adhesion layer of the color EL panel 30 and the panel lifetime in 
storage obtained by an acceleration experiment. Since the panel lifetime is largely 
30 changed depending on the sealing width of the adhesion layer 44, the hydraulic 
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permeability of epoxy resin to be used, and the amount of silica gel filled in the concave 
portion 45 formed over the light-transmitting substrate 34 and mixed in the silicon oil in 
addition to the thickness t of the adhesion layer, the conditions other than the thickness t 
of the adhesion layer are set as follows: epoxy resin of #LC-200 manufactured by E.H.C. 
5 is used as the adhesive agent, the sealing width is set to 3.5 mm, the width W2 of the 
concave portion 42 filled with the hygroscopic material 42 is 3.5 mm, the depth Tl is 
0.6 mm, and a mixture of silica gel and silicon oil in which 25 wt% of silica gel is 
mixed in silicon oil is used. While keeping these conditions, the experiment was 
carried out. 

10 [0046] It is clear from the graph that as the thickness t of the adhesion layer is 
reduced, the panel lifetime (storage lifetime) is improved and, in particular, in the case 
where the thickness of the adhesion layer is 10 um or less, hundred thousand times or 
more of panel lifetime is obtained. Therefore, by setting the thickness of the adhesion 
layer to 10 um or less, the reliability as a display for FA (factory automation) having a 

15 characteristic of maintenance-free of a color EL display can be ensured. 

[0047] In the conventional color EL panel in which the convex portion 41 is not 
provided and the thickness t of the adhesion layer is set to 25 um, the lifetime 
performance is poor and only 6 thousand hours of panel lifetime is obtained. In the 
color EL panel 30 of this embodiment mode, by providing the convex portion 41 whose 

20 height HI is 20 um, the thickness t of the adhesion layer can be reduced to 5 um while 
keeping 25 um of the substrate distance H3. Therefore, long lifetime of about 15 
thousand hours can be achieved. 

[0048] In addition, such the color EL panel 30 can emit multicolor light based on the 
three primary colors by dispersing white EL light with respective color filters of Rl, Gl, 
25 and B 1 . Further, it is confirmed that even after performing accelerated aging for worth 
3 thousand hours, the property of the color filter 32 is not deteriorated by adverse effects 
such as insulation breakdown, the hygroscopic separation caused by intrusion of 
moisture is not generated, and high visual quality is maintained for a significant period 
of time. 

30 [0049] FIG 4 is a cross sectional view showing a color EL panel 50 of the second 



13/22 



English Translation of JP 11-329717 



embodiment mode of the present invention. The portions corresponding to those of 
the color EL panel 30 shown in FIG. 1 are denoted by the same reference numerals. As 
a convex portion 53 provided over a substrate 52 having a thin film EL element 51 of 
the color EL panel 50, the substrate 52 and the convex portion 53 are formed together 
5 by etching a base material. For example, after patterning a mask for etching proof 
with a frame shape over a surface of a glass base material such as #OA-2 manufactured 
by Nippon Electric Glass Co., Ltd., the surface of the glass base material is subjected to 
etching treatment with a depth of 25 um by an etching solution containing hydrofluoric 
acid as its main component. By this treatment, the portion where is not etched remains 
10 as the convex portion 53 with the height of 25 um and the convex portion 53 is formed 
over the substrate 52 while it is integrated with the substrate. 

[0050] Over the substrate 52, the lower electrode 36, the lower insulating layer 37, 
the light emitting layer 38, and the upper insulating layer 39 are formed in the same 
manner as the manufacturing steps of the thin film EL element 3 1 of the color EL panel 
15 30 in the first embodiment mode. By applying an alternating-current voltage to the 
lower electrode 36 and the upper electrode 40 of the thin film EL element 51, 
intersections emit white light. 

[0051] As a color filter 55 facing the thin film EL element 51, a blue filter B2 such 
as #CB-7001 manufactured by Fuji Hunt Electronics Technology is formed over a 

20 light-transmitting substrate 54 such as glass to have a stripe shape having a width 
including a light emitting picture element region and the electrodes provided in both 
sides of the region. Next, a red filter R2 such as #CR-7001 manufactured by Fuji Hunt 
Electronics Technology is formed to have a stripe shape having the same width. At 
this time, as shown in FIG 4, a region in which the red filter R2 is overlapped with the 

25 blue filter B2 is formed between the electrodes on one side. 

[0052] Further, when forming a green filter G2 such as #CG-7001 manufactured by 
Fuji Hunt Electronics Technology in the same manner, a region in which the red filter 
Rl and the green filter G2 are overlapped with each other and a region in which the blue 
filter B2 and the green filter G2 are overlapped with each other are formed on both sides. 

30 The forming order of these three types of the color filters B2, R2, and G2 is not limited 
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to the above and other order may be employed. 

[0053] As a result, in a process where outside light transmitting through the color 
filter 55 is reflected by the lower electrode 31 and then passes through the display 
surface side while transmitting through the color filter 55 again, almost all reflected 
5 light is absorbed in the regions in each of which two types of color filters are 
overlapped with each other, the regions become blackened films having an effect of near 
black-matrix, and therefore, the contrast is improved while the visibility is increased. 
[0054] Spacers 56 are formed over the color filter 38. The spacers 56 are formed 
between the stripes of the upper electrode 40, which are formed at a certain interval W3 

10 of 50 um, and provided with a distance W4 of 10 um away from the upper electrode 40. 
Photo-curable resin is formed with a thickness of 10 um and then is subjected to a photo 
process to form stripe shapes each having a width of 30 um and a length of 200 um 
corresponding to the width of the lower electrode 36. Since the spacers 56 are formed 
corresponding to the light emitting picture element regions at the intervals in a 

15 longitudinal direction, the conductance in injecting the silicon oil is increased, i.e., the 
resistivity is reduced and the productivity is improved by reducing the oil injection 
period. Further, as described above, since the contrast is improved in the regions 
where the color filters are overlapped with each other, it is not necessary to use the 
spacers 56 formed using a black material as described in the first embodiment mode. 

20 [0055] Over the light-transmitting substrate 54, a concave portion 42 to be filled with 
a hygroscopic material 43 is formed with a frame shape in order to capture moisture 
intruding from an exterior portion and prevent generation of hygroscopic separation of 
the thin film EL element 51 as well as the light-transmitting substrate 34 of the first 
embodiment mode. 

25 [0056] Thereafter, the thin film EL element 51 and the light-transmitting substrate 54 
over which the color filter 55 and the spacers 56 are formed are attached to each other 
through an adhesion layer 44 such as epoxy resin to which a small amount of a gap 
material such as a glass rod is mixed. Then, silicon oil in which silica gel is mixed as a 
hygroscopic material is injected and sealed between the substrates 52 and 54 to carry 

30 out oil sealing. As specifically described in the first embodiment mode, since the 
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height HI of the convex portion 53 is 25 um in the structure where a substrate distance 
H3 between one surface of the substrate 52 having the thin film EL element 51 and one 
surface of the light-transmitting substrate 54 is 30 um in this embodiment mode, the 
thickness t of the adhesion layer 44 formed by using epoxy resin is 5 um, and therefore, 
5 practical sealing lifetime is achieved. 

[0057] FIG 5 is a cross sectional view showing a color EL panel 60 of a third 
embodiment mode of the present invention. Portions corresponding to those of the 
color EL panel 30 of the first embodiment mode shown in FIG. 1 are denoted by the 
same reference numerals. 

10 [0058] One feature of this embodiment mode is that a thin film EL element 61 is an 
organic EL element. The thin film EL element 61 is formed as follows. A convex 
portion 41 with a frame shape is formed over a substrate 35 by the method briefly 
described in the first embodiment mode and a metal electrode such as Li-Al and Mg-Ag 
is formed thereon as a lower electrode 62 to have a plurality of stripes. Over the lower 

15 electrode 62, as an electron transporting layer 63, 
2-(4-biphenyl)-5-(4-tertiaiybutylphenyl)-l,3,4-oxadiazole is formed with a thickness of 
40 to 80 nm by a resistance line heating method. 

[0059] As a light emitting layer 64, a film of 

l,l-di(p-methoxyphenyl)-4,4-diphenylbutadiene is formed thereon with a thickness of 

20 10 to 30 nm by a resistance line heating method. On the light emitting layer 53, as a 
hole transporting layer 65, bis-di(p-tolyl)aminophenyl-l,l-cyclohexane is formed with a 
thickness of 40 to 80 nm by a resistance line heating method. Finally, as an upper 
transparent electrode 66, an ITO electrode is formed with a thickness of 100 to 300 nm 
to have a plurality of stripes in a direction intersecting with the lower metal electrode 62 

25 by a film forming method such as a sputtering method. Thus, the thin film EL element 
61 including the organic EL element is completed. 

[0060] The thin film EL element 61 emits white light by applying an electric current 
between the upper and lower electrodes 62 and 66. The structure of the organic EL 
element is not limited to the example of this embodiment mode and any structure which 
30 emits light including emission spectrum of the three primary colors of R, G and B can 
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be employed. 

[0061] A color filter 32 is formed over the light-transmitting substrate 34 as briefly 
described in the first embodiment mode and a black spacer 33 is formed on the color 
filter 32 to have a plurality of stripes. Further, a concave portion 42 filled with a 
5 hygroscopic material 43 is formed to have a frame shape over the light-transmitting 
substrate 34. 

[0062] Thereafter, the color filter 32 is made face the thin film EL element 31 and the 
light-transmitting substrate 34 and the substrate 35 having the thin film EL element 31 
are attached to each other through an adhesion layer 44 such as epoxy resin to which a 
10 small amount of a gap material such as a glass rod is mixed and silicon oil mixed with 
silica gel as a hygroscopic material is injected and sealed between the substrates 35 and 
34 to carry out oil sealing. 

[0063] The color EL panel 60 of this embodiment mode can emit multicolor light 
based on the three primary colors by dispersing white EL light with respective color 

15 filters of Rl, Gl, and Bl as well as the color EL panel 30 of the first embodiment mode. 
Further, in this embodiment mode, the thickness t of the adhesion layer can also be 
reduced by providing the convex portion 41 as well as the first embodiment mode. As 
a result, it is confirmed that even after performing accelerated aging for worth 3 
thousand hours, the property of the color filter is not deteriorated by adverse effects 

20 such as insulation breakdown and high visual quality is maintained for a significant 
period of time. 

[0064] FIG 6 is a cross sectional view showing a color EL panel 69 of the fourth 
embodiment mode of the present invention. FIG 7 is a plane view of a thin film EL 
element 82 of the color EL panel 69. As well as the color EL panel 50 of the second 

25 embodiment mode, in a substrate 70 having the thin film EL element 82 of the color EL 
panel 69, after patterning a mask for etching to have a frame shape over a surface of a 
glass base material such as #OA-2 manufactured by Nippon Electric Glass Co., Ltd., the 
surface of the glass base material is subjected to etching treatment with a depth of 25 
urn by an etching solution containing hydrofluoric acid as its main component. By 

30 this treatment, the portion where is not etched remains as a convex portion 81 with the 
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height HI of 25 um and the convex portion 81 is integrated with the substrate 70. 
[0065] As a lower electrode 71, a film of high-melting-point metal such as ITO, Ta, 
Mo, and W is formed with a thickness of 100 to 400 nm over the substrate 70 by various 
thin film forming methods such as a sputtering method, an electron beam evaporation 
5 method, and a spray method and the film is patterned by a photo-etching step to have a 
plurality of stripes. As a lower insulating layer 72, an insulating film such as Si0 2 , 
SiN, Ta 2 0 5 , and SrTiCh is formed with a thickness of 200 to 500 nm by for example a 
sputtering method over the lower electrode 71 . 

[0066] As a light emitting layer 73, while mamtaining the substrate temperature at 
10 200 to 300°C, a film with a thickness of 300 to 800 nm is formed by an electron beam 
evaporation method while using a ZnS:PrF 3 pellet, which is formed by baking ZnS 
added with 0.1 to 4.0 wt% of PrF3, as an evaporation source. Further, while 
maintaining the substrate temperature at 200 to 300°C, a film with a thickness of 300 to 
500 nm is stacked thereon by an electron beam evaporation method while using a 
15 ZnS:TbF3 pellet in which ZnS is added with 0.5 to 5.0 wt% of TbF3, as an evaporation 
source. 

[0067] An upper insulating layer 74 is formed in the same process as the lower 
insulating layer 72. After forming the upper insulating layer 74, in order to improve 
crystallinity of the evaporated light emitting layer 73, heat treatment for 1 to 2 hours is 
20 carried out in vacuum at 600 to 650°C. As an upper electrode 75, a transparent 
electrode such as ITO, ZnO:Al, and Ga is formed with a thickness of 100 to 500 nm so 
as to have a plurality of stripes in the direction orthogonal to the lower electrode 71. 
Thus, the thin film EL element 82 is completed. 

[0068] In this embodiment mode, the lower electrode 72 and the upper electrode 75 
25 of the thin film EL element 82 are formed inside of the convex portion 81 having the 
frame shape formed over the substrate 70. Therefore, the lower and upper electrodes 
71 and 75 of the thin film EL element 82 are connected to an extraction electrode 80 for 
being connected to a driving portion such as a TAB (tape automated bonding). One 
end portion of the extraction electrode 80 is connected to the lower or upper electrode 
30 71 or 75 inside of the convex portion 81 and another end portion thereof is extended to a 
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periphery of the substrate 70 via the convex portion 81. 

[0069] The extraction electrode 80 is formed by a mask evaporation method. 
Specifically, by using a stencil mask such as a metal or Si through which a hole with a 
shape of the extraction electrode 80 to be formed is formed. The stencil mask is 
5 aligned over the substrate 70 to be overlapped with the substrate and evaporation is 
performed such that one end portion of the extraction electrode 80 is overlapped with an 
end portion of the lower or upper electrode 71 or 74. 

[0070] Even when there are some degree of concavities and convexities, metal can 
be evaporated only in a required portion by the mask evaporation method. Therefore, 

10 even when the convex portion 81 is already formed over the substrate 70 like the 
present embodiment mode, the extraction electrode 80 can be evaporated accurately. 
In addition, it is possible to prevent generation of an uneven thickness of a resist pattern 
due to uneven application of resist caused by performing patterning through a normal 
photo process and following disconnections or short-circuitings of an electrode pattern 

15 after etching. Therefore, the production yield can be drastically improved. 

[0071] By applying an alternating-current voltage to each extraction electrode 80 of 
the lower electrode 71 and the upper electrode 75 of the color EL panel 82, an 
intersection emits light. In the stacked light emitting layer 73 of ZnS:PrF 3 and 
ZnS:TbF 3 used in this embodiment mode, since the ZnS:PrF 3 emits blue-green light and 

20 red light whereas ZnS:TbF 3 emits green light, white light is obtained as a light emitting 
color. 

[0072] As a color filter 78 arranged to face the thin film EL element 82, a blue filter 
B3 of #CB-7001 manufactured by Fuji Hunt Electronics Technology, a green filter G3 
of #CG-7001 manufactured by Fuji Hunt Electronics Technology, and a red filter R3 of 

25 #CR-7001 manufactured by Fuji Hunt Electronics Technology are respectively formed 
to have stripe shapes each having the same width as that of the upper electrode 75. 
Next, a black filter BK of #CK-7001 manufactured by Fuji Hunt Electronics 
Technology is formed between the respective color filters B3, R3, and G3, i.e., between 
the stripes of the upper electrode 75. By providing black filter BK between the stripes 

30 of the upper electrode 75, contrast is improved, and therefore, visibility is increased. 
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[0073] Thereafter, spacers 77 such as plastic beads with a grain diameter of 20 to 25 
um are dispersed in an appropriate amount over the thin film EL element 82 and the thin 
film EL element and the light-transmitting substrate 79 over which the color filter 78 is 
formed are attached to each other through an adhesion layer 76 with a thickness t of 5 
5 um such as epoxy resin to which a small amount of a gap material such as a glass rod is 
mixed. Then, silicon oil in which silica gel is mixed as a hygroscopic material is 
injected and sealed between the substrates 70 and 79 to carry out oil sealing. Thus, the 
color EL panel 69 is completed. 

[0074] As specifically described in the first embodiment mode, since the height of the 
10 convex portion 81 is 25 um while the substrate gap H3 is 30 um, the thickness t of the 
adhesion layer is 5 um, and therefore, practical sealing lifetime can be achieved. 
[0075] 

[Effect of the Invention] According to claim 1 of the present invention, since a 
convex portion is formed over at least one of a substrate having a thin film EL element 

15 and a light-transmitting substrate and the other counter substrate is attached over the 
convex portion with an adhesion layer, the intrusion amount of moisture can be reduced 
by reducing the thickness of the adhesion layer. Therefore, it is possible to 
manufacture a color EL panel which can keep high visual quality while securing a 
long-term reliability which is the most distinctive characteristic of the EL panel. 

20 [0076] According to claim 2 of the present invention, since the convex portion has a 
frame shape, a certain thickness of the adhesion layer can be kept. 
[0077] According to claim 3 of the present invention, since the convex portion is 
integrated with the substrate by etching, only one adhesion portion is required as 
compared with a conventional technique by which separately-provided spacers are 

25 attached with an adhesion agent, and therefore, penetration of moisture can be 
prevented. 

[0078] According to claim 4 of the present invention, since spacers are formed over 
a substrate by using a fritted glass instead of attaching spacers which are separately 
formed to a substrate with an adhesive agent, only one adhesion portion is required, and 
30 therefore, it is possible to prevent penetration of moisture. 
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[0079] According to claim 5 of the present invention, since the thickness of an 
adhesion layer is selected from the range of 2 |im or more and 10 (am or less, a lifetime 
characteristic of a color EL panel can be improved to the same level as a 
monochromatic EL panel. 
5 [0080] According to claim 6 of the present invention, since the height of a convex 
portion is selected from the range of 10 (j.m or more and 50 jam or less, wide viewing 
angles of 160° in side to side and up and down can be realized without deteriorating a 
color filter provided over a resistivity substrate due to a scattering substance generated 
in accordance with generation of microscopic insulation breakdown of a thin film EL 
10 element. 

[0081] According to claim 7 of the present invention, since a thin film EL element 
includes at least on or more insulating layers and at least one or more EL light emitting 
layers, it is possible to form the thin film EL element which emits white light including 
the three primary colors by combining a plurality of light emitting layers. 

15 [0082] Further, according to claim 8 of the present invention, since a thin film EL 
element is an organic EL element, it is possible to reduce a driving voltage and realize 
light emitting colors in a wide region in terms of a variety of organic materials. 
[0083] According to claim 9 of the present invention, since an extraction electrode is 
formed by a mask evaporation method, it is possible to prevent generation of an uneven 

20 thickness of a resist pattern caused by uneven application of resist which is generated, 
for example, in a case of carrying out patterning over a convex portion through a photo 
process and following disconnections and short-circuitings of an electrode pattern after 
etching, and therefore, production yield of an EL panel can be improved significantly. 
[Brief Description of the Drawings] 

25 [FIG 1] FIG 1 is a cross sectional view showing a color EL panel 30 of the first 
embodiment mode of the present invention. 
[FIG 2] FIG. 2 is a plane view of a thin film EL element 3 1 . 

[FIG 3] FIG. 3 is a graph showing a relationship between the thickness t of an adhesion 
layer and panel lifetime of the color EL panel 30. 
30 [FIG 4] FIG 4 is a cross sectional view showing a color EL panel 50 of the second 
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embodiment mode of the invention. 

[FIG. 5] FIG. 5 is a cross sectional view showing a color EL panel 60 of the third 
embodiment mode of the invention. 

[FIG. 6] FIG 6 is a cross sectional view showing a color EL panel 69 of the fourth 
5 embodiment mode of the invention. 

[FIG. 7] FIG. 7 is a plane view of a thin film EL element 82. 
[FIG. 8] FIG. 8 is a cross sectional view showing a conventional color EL panel 1 . 
[FIG 9] FIG 9 is a cross sectional view showing a conventional EL panel 15. 
[Explanation of Reference Symbols] 
10 30, 50, 60, 69: color EL panel; 31,51, 61, 82: thin film EL element; 32, 55, 78: color 
filter; 34, 54, 79: light-transmitting substrate; 35, 52, 70: substrate; 36, 62, 71: lower 
electrode; 37, 72: lower insulating layer; 38, 64, 73: light emitting layer; 39, 74: upper 
insulating layer: 40, 66, 75: upper electrode; 41, 53, 81: convex portion; 44, 76: 
adhesion layer; 8 1 : extraction electrode 
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Abstract of JP 11329717 (A) 
PROBLEM TO BE SOLVED: To provide a color EL 
(electroluminescence) panel capable of preventing 
moisture from penetrating into its interior and hence 
having excellent long-term reliability. SOLUTION: In 
a color EL panel 30, a frame-like projecting part 41 
is formed on a substrate 35 for a thin film EL device 
31, for example with frit glass, a strip-shaped lower 
electrode 36 is formed on this substrate 35, a lower 
insulating layer 37, a light emitting layer 38, and an 
upper insulating layer 39 are formed on this lower 
electrode 36, and a strip shaped upper electrode 40 
is formed on a structure thus made so as to be 
perpendicular to the lower electrode 36. A color filter 
32 and a spacer 33 are formed on a translucent 
substrate 34, and the translucent substrate 34 and 
the substrate 35 are bonded together through an 
adhesive layer 44, such as of epoxy resin, on a 
convex part 41 so that the color filter 32 faces the 
thin film EL device 31 . Finally, a silicone oil is 
injected and a panel is sealed to finish the color EL 
panel 30. 
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[0 0 2 6] *fc*»W©aWE»ME L*i=-|±, 'J>ft< 
1 1) 1 1«±«iil i '>4 < i I) 1 1K±© E L M 

[0 0 2 7] *»WKft*.tf, E L*m± 1 JUSLk<*>*6 

*Jf £ il&±roEL»3fc* arc, »cOSS 
JtlSrffl-g-tirSiirtctoTR • G • Btf>3K£,£-£t? 

[0 0 2 8] Sfc^^roWIEELS^-li, tiEL$ 

sliWIilEL^rfcsc-e, WiftW£<om*k b k 

[0 0 2 9] Sfc#»WW:, IWB#tt©fli»fcBBU-Crt 

r«B«it*NKSiia§iiuu«i#, ^xtmmmcx. 

[0 0 3 0] flfflLWitfaaK** 

a»«S^?-v©KPfi»^«»S:Bihi-5 £ k » *imx 
EL/^KD^^gi9^|&Slc:rS]±1-6rt/55 

[0 0 3 1 ] 

[*w©mi©jgffi] nit *%w<DmimmrMx- 

-EL/<^3 0O«8ELSlif3 1»¥HT?*5. 
*7-EL^3 0l±, 1 t7J7-7 

-f m 3 2 *3 j;^^—?- 3 3 vtcm%mmm 3 
4im-ctrtstis. «KEL*^3it±, 

3 7, EL3S)fcJf3 8, ±MIg3 9^J;tJ5S>ttt«: 

w-r 3±gBmffi4 o^cojKcgag^tbT^^nSo 

T8SWS 3 6 ttEV^t¥fi l ft*»©W!Rt»*) 9 , ±»« 
S4 0{>WT-fei3, TSl5*ffi3 6*3j;UU:«5S«4 0 

[00 3 2] afi35l±, fc£;ttf P^m^flWKlOA 
- 2 ft ±fG9#7 7, t> L < ttWffitt-fe 7 5 y * 7 ^ 
0, -*B±©fl»»fcHA#*t»::i!h«4 



5„ £<Oi0i«4 l©»rifcfrife«:, 5fe-f B^mSHiB^SL 
S - 1 3 0 1 ft if CD 7 !J y h fclf-* 

Sffi3 5ro-Sffi±t#^l-TOJL, ^ft*3 2 0- 
3 8 o'C-ei 5^8ffi©ffi«^*firv\ 4 5 0 

[0 0 3 3] i©iag|54 lWfW, fc<tx.lffcIWl^ 
5mmT-&"9, ffi £ H 1 & 1 0 // mSJLhfi^O 5 0 u m 
KTfc»tfix, *miMMMXte 2 0 |i mfc»H*.«. 

[0 0 3 4] S4S3 51CAS4 1 SrJg^Lfcft, &K 

U'-«fe4ifK»S»«3g^ffitJ:o-r. Ta, Mo, Wftif 
CDi^giliC&M, t L< 11 I TOSrl 0 0-4 0 0 nmCD 

nnm 3 6 sr^-r s 0 tsp*;® 3 6 zm. 0 w& 3 5 <o 

m££m\zx'<y* V ^ffifti'f-ckoT, s i 0 2 , 
S i N, Ta 2 O 5 *3J:0«S rT i O/i k*frt>l£Z>T& 
ffill3 7^ 2 0 0~5 0 0 nm©«J¥tJgjESSix 

[0 0 3 5] E L3§}fcjf 3 8 11, S^fflS 4 5 0-6 5 
O'CIC'&JJfU SrSCO. 05-0. 3wt%OCe 
NZWiMLXm&lstcS r S : C e N^Uy h^^jg 
t b-C, t^f-Alfjfe|;j;otTMi!i3 7±fc 
800~1 5 0 0nmOlIMU £ibKSMS 
&2 0 0-3 0 0t:(C-t£#U ZnStO. 2-0. 6 
wt%WMn*ttLfcZnS : M n ^ V y Y 
k LT, tft'-AlfSC±ot2 0 0~5 0 0 nm 

[oo36] ±.nmm.m 3 9 a, tss^i 3 7 1 piot 

tLTEL»*l3 8±fc»rtSil5. ?lif£ftfcEL 
»3W3 8©lgfttt&&S1-6fc», ±SPi(6iBW 3 9 * 
WsfS&KMQ^X G 0 0-6 5 0TCI:«^L > 1 ~ 2 R# 

[0 0 3 7] ±g|ia«4 011, ±Mii3 9±|C« 
^fifefc(iJ;o-C, I TOt L< I4Z nO : A 1 , Gaft 

k'vmwmmzi 00-500 nm<Dmm\zj$Wiu 7 

XStio-CS»BEEL*^3 1 
[0 0 3 8] iSEL*f3 l©TSP«S3 6i±IB5l; 

«4 0twiBfc*i«mJiS:M-rsitl;:J;ot:, TU 

113 6 t±gC«1S4 0 iC0^OEL^)tJi3 8^ 
Jt-fSo ±iiELfcSrS:CetZnS: MniMl 
LfcE L^3tJf 3 8tt, S r S : C e ^^feco^Jt 
^ ZnS : Mn/5S|t&&<£>383te£M-f£tf>-C, 
t LTttefe3tS:#5Ci/5S-ef 5o TS|ifflffi3 6i:± 

[0 0 3 9] *fc, »!ELi^3 1 kttfoLXmWZ 
th^^y — y^^9 3 2(4, fct x.lfg±^^^ hlCR 
- 7 0 0 1 ^e>fi£5^7^^R 1 fc, &±^> hM 



CG-7 0 0 1^fj^5i:7-f;^Gli, %±^y Y 
SSCB-7 0 0 l^P>^5#fe7-f/W^B 1 kit 

7^/l^R 1 • G 1 ■ Bli\ 7* h!J y^77-fft|: 

7^? 3 2*S»^UT^CtPj*t5o 
[0 0 4 0] flEL^3 1 i7J7~7-iVl^ 32* 

^-f- 3 3 tt, fc t *ff 5tefflfctt»flBfcS£Jfe#**# 
ict*7-7-f;^ 3 2<D£7 4J\'9R 1 • G 1 • B 

[0041] rctsi^-tsati, 
H:afeSfe^S:^*S*fcttWS:llItea*ffit J: 9 1 0 M 
mro^^(C*7^-7^yW^ 3 2±.\£Ml&L, 7* h7°n 
-fe;*lc:<fc930^ miHT'TOI^^-f So 

[0 0 4 2] #7-7^*3 2 >&S!£tte>;ft5SttttS 

Mtfl!4 2iWEWiS*iS. £©M«4 2©«Wttu «W2 
*S3~1 OmmfabU, gil$T 1/JSO. 3~lmm1?l) 

[0 0 4 3] BtrfH^KE L 3 1 k * 9-7 

-f/U?3 2t#i-5a*tta«3 4itr, *5-7^/U 

«*7-EL/^3 O^laiT-So iOit, ^7 

©&#S 4 4 £figE 4 1 <0±ffig)J i m%>$M®. 34i© 

&fr*>±g|itt1£3 9i*7-7^^ 3 2 k<Dffl<D&ffl 

*3j;t>-fl^4 i t»3t«3 8©raro«*srati'y =v 

[0 0 4 4] 7J7-7^yW^3 2 t±g|5mffi4 OtroFal 

Fp5*sw 3 ro^ l / 2 J^TdMif-f 5 r k X±T&% l 6 

o° (DTgitm&ftmktsfrz, iS5*tS5Sffiffl»*7-E 

2tU-C3 0Mm»TfcK3ti-6ri*a*U<, 

F f BI®H2tt > jf4L<lilO/imK±ti>o20MmH 
T©«Hfc31H3x6. 

[0 0 4 5] El 3(1, *7 — EL^3 0O^#lJ?: 



(1, »#Jifft£M1.fct,S6#Ji4 4©f-yHB. ffiffl-f 
3^jK*->»Ifi©3f**, S*Slfi3 4HMLfeil 

as 4 2isj;T> , ->y 3^^/nc^$tts->y *^/K7? 

©&#fl, jg5fj¥J£E. H. C. |!LC-2 0 0©x* 
*'>«tJl, ->-/Hftt3. 5mmi:U R1^4 2^ 
*»S*l5I!aai4 2©BW2tt3. 5mm, BSTltt 
0. 6mmm 3fi*StlSi^y=i>'^yH42 5wt 

% (D -y y * y A-fli »£• £ Jifc *✓ y * fiv k > V => > *<< 
[0 0 4 6] ^57±D*>*6>*»4J:5fc, KttJIfft 

jgifjf JltfS 1 0 ji m&.T(Dm&\m 1 0 ^fl#ffgW±©/-? 
*/V-*#*S#&ix5. Ifc^ot, &#JIJ?£ 1 0 m 
WTi:1-6rt-C, 7J7-EL^/KDp<y7T-y^7 
!)-WtU;FA (77* h!J-rt— M-i/a 

[ 0 0 4 7 ] rilSP4 1 £|S:tt1\ ^ifjf Jg t & 2 5 /z m 

Wro*7-EL^3 O-Cil, if^Hl = 2 0i! 
mOiSi«4 1tHlt*tfcfcJ:!», 1WH3 = 2 5 
M mUHR»Lfett*8t?»»«W t * 5 p mS-cMSWi-* 

[0 0 4 8] *fcr.OTj;5'i*7-EL^/W3 0(4 % 
SfiEL|W7-7-f*n 1 • G 1 • B 

Sfc, ^»)3^B#^ffi^coiP^-v ? >i/& : fT 
ofcftt, *7-7^/^3 2tfU6il*&«ftif©##«r 
Srf-C*fM-Srtia:<. *t*»©«Afc#VMBfe+ 

[0 0 4 9] I4li, *«Wro!S2*16JgtB»*7-E 
L^?VU5 OSr^-f»fSElT'fo5 0 
6#?-EL*JM'3 0fc#^S*rtfcfi|flJ-©#JI 
ft^&tti-, *7-EL/^/W50«ilELif5 1 
»SS5 2(C^ltib^5tag|i5 3tt, SM^yfy^ 

fcfc*.tf0*tMHB : f-«oOA-2ftifo^5^ 

^^Lfc^, 7y| (7yft*W) ZHtfLttk-TZ^ 

*^ofcSP^SiU$ 2 5 iimO|£b|fB5 3 t LT^>9, S 
«5 2iC±(c£,gl5 5 3a5-WC^^tl5-i(-^5o 

[0 0 5 0] iOJ:543£fi5 2±K:, %\%Wm<o 

*7-EL/^;V3 0O»gELlt3 1 ©iSfjflSi 



PWHC, T$«1S3 6, TMii3 7, Ml3 8ti 
*tf±W»tW3 9;WBj*<*;h,3. r©A5ft«l|EL 
^5 l©TSl5«ffi3 6i:±gpmfli4 0itS!ilE«JEES: 

[0 0 5 1 ] »EL|f5 lt!l*HSl-f-S*7-7^/W 
?55tt, #7*4^©j§3¥H4£1£5 4±tc, &±^> 
MJCB-700 l4^ffi7-f;v?B2SrH^ 

#C(C, ^b^V hS^CR- 7 0 0 1 CD^-fe^/W^R 2 

&pi«4in?* vj'CTmmm-z. £©i*, em 

[0 0 5 2] S±^yHCG-7 0 0 1©I 

-f/^Rl tifi7^;^G2fc'it)!ffe7-fWB2 

tfikfe7-r^G2»i:/j:a««iJsjgj*Siia 0 4*3, 

:tl5>©3lI©*7-7-f^B2 1 R2, G2(DJf? 

rtiiwtttiaufcjiwfciRjfesjxato-caK, ffi©n 

[0 0 5 3] ;®i5l«Lfeil;, 
5 5 SrSig Lfcfl-fttfSTSBWS 3 lfKMU SO 5 *? 

lfflo*7-7^ A* ;JS£4o fctB«-eS*t*^Si A/ 
[0 0 5 4] *7-7^;^ 3 8±(i(i^^-f-5 6^ 

©«ffira«w3*#-f-*±si5«ffi4 oiiiTf, ±nn®4 

«fldtt»fcl0#im©J»3lCfts|lU 7t hVn-tr^lc: 
±030^ m»ts^W U ^oTSlSfflffi 3 6 ©tg(;:*fJ5 
2 0 0 nm<0&£\mmcWfcfZ><, 

^ 5 6 1±, »3t#if*««t»*£:L, &^mmm 

< 4 5 , -rfcfcfcifittstf/hS < fcD , 

Mi£ bfc J: 5 fc* 7 - y 4 fr9 ©fi4 o fctW-Ctt a v 
Y7* hf±fi±LT^S;: fflSEJfiJgJB-Cfflv^ 

fc j; 5 m * ^-f- 5 e zm&wn t -r * * < & 

So 

[0055] 5 4 mi %mim<o 

ifftttSS 3 4 i mmic^ feSA Lfc*#*ifi« 

U S*«EL3r?-5 1 ©Rffl*mt©3S±S:B5Cfcft©!R 
STO4 3&ft*f-3fc*©|I[|g|S4 2^#^ld^§tt 

So 

[0 0 5 6] ^©|&, flELi?5 1 hjl7-y4>\< 
9 5 5*3*^^—^5 6^JgfifeStLfcS3fett£ffi5 4 

flMBfc 4 4 LTIitefr*, SS5 2, 5 



*STt>, »l^JS^ffi-CPlftLfci5(c, ilELlf 
5 1 ©Stg 5 2 5 4 o-^B(c 

frfcSSfilKIBlH 3 = 3 0 n mSr«ro«jtro 5 *>, G«B 

5 3<Di^$^Hl = 2 5 //m-ffeScO-C, ontfdf-i/^Jjg 
©&»JI 4 4 CDjg5fJfl¥ t = 5 „ m t 4 <Q , itVtCto 
T^JSft4^-/H^£if S r i rtWfg-efcSo 

[0 0 5 7] El 5 11, «SJ©$3 HiS^ffiT?S>5*5 
-E L^*6 0 £^-f®rBH-e&5„ 4*3, El l {c^ 
S*b6ISlSiflt»«0*9-EL^A'3 0K#«t6 
*rtKHt|BI-©#]i«F-9-«rftt-. 

[0058] *mmrm(Dwmz, mmE l^bi^ 

«ELl^-pfc5;K'fe5„ »REL**6 1tt, 
IH 1 H»^ffi-e»3i Lfc#fem i <0 ££ 3 5 J:|C#^(C 
i£!i«4 1*»J*U ^ro±«fTS|iti6 2iLTL 

i -A 1 SfcttMg-Ag4^©&«S«fc**<D*|?:R 
f^it-rSo r©T8Bl;ffi6 2±[d|l, flrN$j£Jf6 3 

tLt, 2- (4-tT73i=yW) -5- (4-^—>-V 

U7f^7i=*) -l, 3, 4-^-^-tJ-v'ry-ASr 

ffiJa^Pf^ffii'J; 5 4 0~8 0 nmCffSKJMWS. 
[0 0 5 9] Se,t-t©±t3S3tS6 4tL-C, 1, 1 
-i^ (p-^ h^i^ss/W) -4, 4-^7i=;l/7 
#5*cj/fci 0~3 0nmtoW&fK.mmiJm&K.t*) 
l&m-fZ. 5 3±fClfl, *-/Hj)5H« 6 5 t LT 

(p-hU/W) 7^7i=-*-l, 1-v/ 
?n^df1^£r4 0-8 0 nmroffSfcffiSttWnflftlJ: 
i^^-TSo *k*fc±«aWfW8 6iLT, ITO 
111^ 1 0 0-3 0 0 nm©J¥^(C^^y^^4if©fife 
Kfet ± 9 T»^JR«ffi6 2 iSM-r57J[S](C«©^ 
:Rt^SiX-C*«EL3iS : ?-^e,^S?*KEL3R^6 1 

^ 5 ^^"f So 

[0 0 6 0] r©i|lELgf6 111, ±T«®6 2, 

6 ePaiicmeit^att-ittJ; 1 ? Sfe^jt-fSo 4*3, 
t?4<, R • G • BrosH&ro^Tfe*^ h/wSr-^tf^ 

[0061] -ttzmft&mte 3 4 kb, mi mmmmx- 

S&t, S3tttS«3 4(iiiB^STO4 

[0 0 6 2] *7-7-f/^3 2»L| 

^3 lCT[6l^TS»SS3 4iilELi^3 1 
©S« 3 5 t £, ^p?K4 if ©Ml»*t 
Ufc3:**5^nB4if©Sf#Ji4 4*^LTfl l !!^fc* > 
M3 5, 3 4i:|imi: LTi^y *^/w*S-g-L 

[0 0 6 3] *mi&Bm<Dj]7-ELs<*Jl'6 0(i, ^ 
1 ^iSJ^ffi©* 5-E L/^/P 30i IsHtfC 6feEL)t 



£R 1 • G 1 • B 1 <D&-t)y — y j Jv$-?ft%-tZ>^h 

fc, *HlfiJgffifci3^Tt»im(l0g«ilSlfl!tiaSlS4 
1 5 r 4 fc J: U g#lJ¥ t SrffiSH- 5 C 4 as-C 

rfcfcJWS r 4 ft < *(*IWfcfc>*: 5 S5v^^ B D 0 &£*t 

[0 0 6 4] El 6 [4, *38^ro»4SlttJBffi-e*)S*7 
-EL^M-6 9 &^-rBffffiiar*& 0 , EI7I47J7-E 
L/^/P6 9©j|liELi^8 2C05FSEl-r*&-5o #5 
-E L/^;H 9 ©ilE 8 2 fflll 7 0 II, % 

2HlKJBffiro*5-EL^^5 0 4:PI«!l^ 0*®^ 

:ty^^?KfcJ:B#7*S$t<0*a«:2 S^m©^;* 

ftft^ofegB^I^H 1 =2 5 ^m(0flg|i8 1 4ft 
D, £S7 0 4^8 l 

So 

[0 0 6 5] iCDSl£7 0±ti, TiSmi£7 1 4 LT, 

*'<y#8», «^t'-i^«fe£fcl4*7u-i£ft4*tf> 
#i©»WSiaotITO, Ta, Mo£fcl4W 
jfc^OWIfcftA** 1 0 0-4 0 OnmOMfCdiL 

T««i7l*rWriM-5. TttWl7i_hfc 
TMfl7 2iUt, fcifctf^s^SfciB, s 

1 0 2 , S i N, Ta 2 O s , SrTiO/iif©»iS; 
200~500n mffllflll^tS. 

[0 0 6 6] 7 3 14, fc4 If- A&UftSc 

I:J:!) > I«II2 0 0~3 0 01CI«U ZnSI; 
0. 1~4. Owt%»PtF ] *ttL«LfcZn 
S:PrF,'!I/y h *M$&Mb LXW,? tr-A»S*8: 
H:J:D 3 0 0~8 0 0ninflD|WlC»ritU SfcfcStE 
?fla 2 0 0~3 0 Otfi&^U ZnSMO. 5-5. 
0wt%fflTbF,»LfcZnS : TbF^U-y h 

*nam t LTffiT- v-m^mz- ±0300-500 

[0 0 6 7] IMUmm 7 4I4, Tft&IM 72t^I 

£7-0 3. ±M^7 4^mic, ik* 

Lfcf)tl7 sroSfattefellcofcfe^^-ce 0 0-6 
5 ot^i~2R#iw©?R&a«:fi 1 5. mmi-±sismS7 

5 i LT I TOSfcliZ n O : A 1 , Ga4^IWl 
I*10 0~5 0 0nm©B?tMU TgP®4i 7 1 

4 esrr ttm^m.o>wR\m& l-c*«e l ise- s 

2 &$zi$.-tz> Q 

[0 0 6 8] *Sat»«fc j8V^TI±, MRE L»82 
<OTSi5®ffi7 2*5j:UU:g|S«g7 5(4, S«7 0±lcjg 

oT, flELiT-8 2©TSIS*5 4.t>*±^ttji7 1, 7 



514, TAB (tapeautomated bonding) ft4*cD^®j^ 

a«8 Ott, -«8|5^TS8*fcH:±SI5«S7 l, 7 5 |c 
flgP8 1 ©rtfllTfffillSH, figB8 l±SrfiAUTffi« 

[0 0 6 9] r<D§|ffiLa®8 014, v^^ItSti 
cTMStlS. fl&fi1-'*t3lfflL«ffi8 0 

fe, 5IWL«ffi8 0K»-ii8«B*STW4fc«:±lB5»B7 
l, 7 4©«BJfc«4«J:5fc3lMM-5. 

[0070] v^^ts^ffiTfttfesieaeropiiia^fcofc 
*mmwk<D 4 5 i-ss 7 o ±t £i» s i # as* 

ro±H#@ 5 «r»Stfil±i- S £ 4 5„ 
[0 0 7 1 ] *7-EL/^8 214, TfGWI 7 1*5 
«fctmiS®ffi7 5©#3lfflL®H8 0lcSffi«E^TOB 

nS:PrF 3 iZnS:Tb F 3 C0«1^1 7 3 14, 
Z n S : P r F,*lWftfet*feO***:fib, Z n 
S : T b F,!i»|»ft©»«trMi-60-e**fet LTI4 

[0 0 7 2] 4fc»fltEL*^8 2^^1-6*9-7 

yHCB-700 110167^/^33, fi^^h 
KCG-700 1 ©H^V-fyl^G 3*3<fcTJ*£±/Ny h 
SCR -7 0 0 1 »*fe7^;WR3 &±g|S®4£7 5 4 

CK- 7 0 0 1 ©Hfe7^/W^BK?rHtjE ; §-*7-7^ 
/^B3, R3, G3H, f-ft*>*,±g|$®& 7 5 IHlaS 

[0 0 7 3] »KEL^8 2±tSi2 0~ 

2 5^mB7 , 7^f^t*-X4i:'©^-t7 7 
I;«Stf[5U *7-7-f;^ 7 8tfS^/££*Lfcatttt£tE 

i/ffjgft 4*»^*1 7 6 Zfr LXmmm t = 5„mt 

v-!)3y^^S«7 0, 7 9 HKffiA • itlh U 
^^•>-^4rfTo-C*7-EL^^6 9dS^figi-S 0 

[0074] *SUtogffitc*jv>-rtm i sftteJf5ffi-c-Pt£ 

L/t4 5(-, MlH3 = 3 0/xm©5^, AS8 1 
tfS2 5 ^mfl)5»t, ^HJf t^5 /nm 4 ft 13 r*l 



So 

[0 0 7 5] 

[0 0 7 6] *fc»#£2lEgS©*«Wfc«fc;Kli, ASP 

[0 0 7 7] li*3l3fHm©*:^B^(r < ttl«, rty^y 

KKtt fc * ^-f" J: o T Jlfitttt 5 

fcft^-CJSJMBJfiJS l «BfT3lF*, rtU'J:oT7k#© 

[0 0 7 8] »#«4ffi*©#389!fc.k*Mf, JMjftKiJB 
WHWi-6 5. 

[0 0 7 9] »*q(5ia«;©*:*WfcJ:ix»i, tt*Jlo 
J?*-*s 2 /i raKiX-^o 1 0 n mMTK'MiiftZnx, 
iiy-E Ls^jutnm&aftVkZ*; ?ue Ls<**tm 
V"-^* XifcW-t 5 i t WIS 1 ft 5 . 

[0 0 8 0] $fc»#*6|E«©#«Wt-J:*tff, dSP 

©i65 $ 7)5 i o m m^±T-75>o 50/i m^TI-ilfiftS© 

x% mmELm?<nm^mm&M(Dm&cftomnmc 

1 5fiinSi±«*7-7^/^©^4 r t ft 

xhz Q 

[0 0 8 1] ffl#^7lE*©#3891l-.fc;ft-tf> ilEL 

±©EL3§;>fcJf ir^-fS©"?, *»©3&ftJl«:iB£-£ 

^Sr^fiU-t-S - i t ft <5o 
[0 0 8 2] Sfc»#"g8ffi«©#38Wfc:J:;h,ff, $R 



[0 0 8 3] 4fc»**9ia*ro*»MtJ;^«, lltti 

D. EL^/WW^g^g^^^i-^i-rSiir^-f 

[mswffl^fttftw] 

[iau *%w<DmmcomiMmxhzz ; 7~ELy<* 
iv?, o^-rmmmx'h^o 

[0 2] NHEL*?3 l©3Fffi|l-Cfc6 0 
[13] * 7-E L^^;v 3 0 ogf if t 

[1214] *ISBJ©lli£©m2^T-fo5*7-EL^ 
yu5 0£^-fBfrHH]-e$>S o 
[15] *^K©^IJI©»3^ffi-efeS*7-EL^ 

[me] *»w©^ite©JB4jgffit?&s*5-EL^ 

[17] «REL*^8 2©S|£iBH-T»*)5. 

[H8] tt*o*5-EL/<*A'it*-r»rB5HTy*) 

So 

[HI 9] «»EL^;H 5&*1-»rBBT?*>5. 





3 0, 


5 0, 


6 0, 6 9 Jjy-E L^/W 


3 1 , 


5 1 , 


6 1,82 ilEL^f 


3 2, 


5 5, 


7 8 117 — 7 4)V? 


3 4, 


5 4, 


7 9 myt&m®. 


3 5, 


5 2, 


7 0 SS 


3 6, 


6 2, 


7 l TS&fSffi 


3 7, 


7 2 




3 8, 


6 4, 


7 3 HSftJf 


3 9, 


7 4 


±ummm 


4 0, 


6 6, 


7 5 ±§15fl:S 


4 1, 


5 3, 


8 1 am 


4 4, 


7 6 


mm 


8 1 





[EI 9] 
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